By using the De Giorgi iteration method we will give a new simple proof of the recent result of B. Kotschwar, O. Munteanu, J. Wang [KMW] and N. Sesum [S] on the local boundedness of the Riemannian curvature tensor of solutions of Ricci flow in terms of its inital value on a given ball and a local uniform bound on the Ricci curvature.
Introduction
There is a lot of interest on Ricci flow ( [CK] , [CLN] , [H2] , [MF] , [MT] ) because it is a very powerful tool in the study of the geometry of manifolds. Recently G. Perelman [P1] , [P2] , by using the the Ricci flow technique solved the famous Poincare conjecture in geometry. Let (M, g(t) ), 0 < t < T, be a n-dimensional Riemannian manifold. We say that the metric g(t) = (g ij (t)) evolves by the Ricci flow if it satisfies We will prove the following main result in this paper. 
Then for any n ≥ 3 and p > n+2 2
there exist constants C 0 > 0 and C > 0 such that
(1.6) holds for any x ∈ B g(0) x 0 , ρ/ √ K and 0 < t < T where
and for n = 2 and any p >
2
(1.7)
Remark 1.2. Note that the bounds for the Riemannian curvature in (1.6) and (1.7) are slightly different from that of Theorem 1 of [KMW] . When t → ∞, both the right hand side of (1.6), (1.7), and the bound in Theorem 1 of [KMW] are approximately equal to e CKt for some constant C > 0. However, for 0 < t < ρ 2 /K and t close to zero, the right hand side of (1.6) and (1.7) are approximately equal to Ct
and Ct
respectively for some constant C > 0, while the bound in Theorem 1 of [KMW] is approximately equal to Ct −β for some constant β > 0. Since the constant β in Theorem 1 of [KMW] is unknown, Theorem 1.1 is therefore a refinement of the result in Theorem 1 of [KMW] .
The main result
We first recall a result of [KMW] : Proposition 2.1. (Proposition 1 of [KMW] ) Let g(t) , 0 ≤ t < T, be a smooth solution of Ricci flow on a n-dimensional Riemannian manifold M. Suppose there exists x 0 ∈ M and constants K > 0, ρ > 0, such that (1.4) holds. Then for any n ≥ 2 and q ≥ 3 there exists a constant c = c(n, q) > 0 such that
Proof: A proof of this result is given in [KMW] . For the sake of completeness we will give a sketch of the proof of this result in this paper. By using (1.2), the inequalities (Chapter 6 of [CK] or Lemma 1 of [KMW] ),
and a direct computation one can show that there exist constants c 1 > 0 and c 2 > 0 such that there exist constants C 0 > 0 and C > 0 such that
, t) and for n = 2 and any p > there exist constants C 0 > 0 and C > 0 such that
holds for any x ∈ B g(0) x 0 , ρ/ √ K and 0 < t < T.
Proof: Case 1: n ≥ 3. Let v = |Rm|, 0 < t < T and p > n+2 2
. We will use a modification of the proof of Proposition 2.1 of [DDD] to prove this theorem. By (1.4),
We choose a sequence of Lipschitz continuous functions 
Hemce by (2.14) and (2.15), . We now let β > 1/α and
We claim that
In order to prove this claim we observe first that by (2.16) and (2.17), Hence v ≤ k in Q ∞ with k given by (2.17) and A 1 given by (2.10). Thus (2.1) follows. Case 2: n = 2. Let M = M × R, g(x, t) = g(x, t) + dx 2 , and let Rm, Ric, R, be the Riemannian curvature, Ricci curvature and scalar curvature of ( M, g(t) ). Then | Rm|(x, y, t) = |Rm|(x, t), | Ric|(x, y, t) = |Ric|(x, t), R(x, y, t) = R(x, t) (2.21)
for all x ∈ M, y ∈ R, 0 ≤ t < T and ∂ g ij ∂t = −2 R ij in (0, T).
